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PHPEUDQH 7KH PLFURSRURXV FDUERQ VWUXFWXUH LV IRUPHG GXULQJ WKH S\URO\VLV VWHS RI WKH
SRO\PHULF PDWHULDO ZKLFK WDNHV SODFH XQGHU FRQWUROOHG FRQGLWLRQV YDFXXP RU LQHUW JDV
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DQGPD\EHIXUWKHUILQHWXQHGZLWKSRVWWUHDWPHQW7KHJRDORIWKHSUHVHQWVWXG\LV
WR H[DPLQH WKH HIIHFW RI JUDSKLWL]DWLRQ FDWDO\VWV RQ WKH VWUXFWXUH DQG SHUIRUPDQFH RI FDUERQ
PHPEUDQHV
&DUERQ PHPEUDQHV ZHUH SUHSDUHG IURP VROXWLRQV RI IXUDOGHK\GH DQG IXUIXU\O DOFRKRO LQ
DFHWRQH XVLQJ HLWKHU SWROXHQHVXOIRQLF DFLG RU )H&O DV SRO\PHUL]DWLRQ FDWDO\VWV 7KH UROH RI
)H&OLVGXDOVLQFHLWJHWVUHGXFHGWRPHWDOOLFLURQGXULQJS\URO\VLVZKLFKDFWVDVDFDWDO\VWIRU
JUDSKLWL]DWLRQ RI FDUERQ OHDGLQJ WR DPRGLILHG FDUERQPHPEUDQH VWUXFWXUH0HPEUDQHVZHUH
V\QWKHVL]HGRQĮ$O2SRURXVWXEXODUVXSSRUWVYLDGLSFRDWLQJLQWKHDIRUHPHQWLRQHGVROXWLRQV
7KH FRDWHG WXEHV ZHUH WUHDWHG DW R& IRU RQH GD\ DQG VXEVHTXHQWO\ S\URO\]HG DW YDU\LQJ
WHPSHUDWXUHV LQ WKH UDQJH R& IRU  K XQGHU QLWURJHQ IORZ WR REWDLQ WKH FDUERQ
PHPEUDQHV 7KH DERYH SURFHGXUH ZDV UHSHDWHG WR GHSRVLW DGGLWLRQDO FDUERQ OD\HUV
0HPEUDQHVZHUHFKDUDFWHUL]HGE\6(0&DUERQSRZGHUVSUHSDUHGXQGHUWKHVDPHFRQGLWLRQV
DV WKRVH RI FDUERQ PHPEUDQHV ZHUH FKDUDFWHUL]HG E\ 5DPDQ VSHFWURVFRS\ QLWURJHQ
SK\VLVRUSWLRQDQG;5'7KHPHPEUDQHSHUIRUPDQFHZDVHYDOXDWHGE\VLQJOHFRPSRQHQWJDV
SHUPHDWLRQPHDVXUHPHQWV RI+ &+ &2 DQG1 DV ZHOO DV RI+&2PL[WXUHV ZLWK WKH
:LFNH.DOOHQEDFKPHWKRG
;5'SDWWHUQVREWDLQHGIRUFDUERQSUHSDUHGDWYDU\LQJS\URO\VLVWHPSHUDWXUHVLQWKHSUHVHQFHRI
WKH)H&OFDWDO\VWDUHJLYHQLQ)LJ
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)LJ;5'SDWWHUQVRIFDUERQ)H&O
FDWDO\VW
)LJ  1LWURJHQ SK\VLVRUSWLRQ
LVRWKHUP RI FDUERQ DIWHU S\URO\VLV DW
R&)H&OFDWDO\VW
5HIOHFWLRQV GXH WR WKH SUHVHQFH RI PDJQHWLWH DUH SUHVHQW DIWHU S\URO\VLV DW R& ZKLOH
UHIOHFWLRQVGXHWRJUDSKLWHDQGPHWDOOLF LURQSKDVHVDSSHDUDWS\URO\VLVWHPSHUDWXUHVRIR&
DQG KLJKHU 7KH H[WHQW RI JUDSKLWL]DWLRQ DV LQGLFDWHG E\ WKH LQWHQVLW\ RI WKH  JUDSKLWH
UHIOHFWLRQ LQFUHDVHGZLWK LQFUHDVH RI S\URO\VLV WHPSHUDWXUH1LWURJHQ SK\VLVRUSWLRQ LVRWKHUPV
KDGRSHQK\VWHUHVLVORRSVLQGLFDWLYHRIWKHSUHVHQFHRIPLFURSRUHVVOLWVZLWKVL]HFRPSDUDEOHWR
WKDWRI WKHQLWURJHQPROHFXOH7KLVZDVPRUHSURQRXQFHG LQ WKHFDVHRIFDUERQSUHSDUHGZLWK
WKHXVHRISWROXHQHVXOIRQLFDFLG6DPSOHVSUHSDUHGZLWK)H&OFDWDO\VWFRQWDLQHGDGGLWLRQDOO\D
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)LJSUREDEO\ ORFDWHG LQ WKHYLFLQLW\RI LURQFU\VWDOOLWHV
DQGDOVRKDGDODUJHUVSHFLILFVXUIDFHDUHDLQWKHUDQJHRIPJDQGSRUHYROXPHRI
 FP J 7KH VSHFLILF VXUIDFH DUHD RI VDPSOHV SUHSDUHGZLWK SWROXHQHVXOIRQLF DFLG
ZDVEHORZPJDQGGLPLQLVKHGWRaPJDWDS\URO\VLVWHPSHUDWXUHRIR&7KH
SRUH YROXPHRI WKHVH VDPSOHVZDV FP J 7KHKLJKHVW VSHFLILF VXUIDFH DUHD DQG
SRUH YROXPH ZDV REWDLQHG DW D S\URO\VLV WHPSHUDWXUH RI R& :H DWWULEXWH WKH DSSDUHQW
GHFUHDVHLQVXUIDFHDUHDZLWKLQFUHDVHRIS\URO\VLVWHPSHUDWXUHWRFUHDWLRQRIXOWUDVPDOOSRUHV
WKH VXUIDFH RIZKLFK FDQQRW EH WLWUDWHG E\ QLWURJHQ GXH WR WKH VL]H RI WKH QLWURJHQPROHFXOH
2SHQK\VWHUHVLVORRSVZHUHDOVRREWDLQHGGXULQJSK\VLVRUSWLRQRIDUJRQLQVWHDGRIQLWURJHQ
7KH5DPDQVSHFWUDRIWKHSUHSDUHGPHPEUDQHVZHUHFRPSRVHGRIEURDGRYHUODSSLQJ*DQG'
EDQGV VXSHULPSRVHG RQ RWKHU 5DPDQ EDQGV *DXVVLDQ OLQH ILWWLQJ RI WKH FROOHFWHG VSHFWUD
UHTXLUHGWZRH[WUDVWURQJEDQGVDSDUWIURPWKH*DQG'EDQGVIRUDFRUUHFWILWWLQJ7KHDQDO\VLV
RI5DPDQVSHFWUDZDVPDGHDFFRUGLQJWRWKHSURSRVHGWKUHHVWDJHPHFKDQLVPDERXWKRZWKH
LQFUHDVHRIGLVRUGHUOHDGLQJIURPJUDSKLWHWRDPRUSKRXVFDUERQDIIHFWVWKHVSHFWUDOIHDWXUHVRI
WKH5DPDQEDQGV>@
2YHUDOOWKHV\QWKHVL]HGPHPEUDQHVZHUHK\GURJHQVHOHFWLYH7KHPHPEUDQHSUHSDUHGZLWKS
WROXHQHVXOIRQLF DFLG VKRZHG WKH KLJKHVW LGHDO VHOHFWLYLWLHV +&+ DQG +1 DW R& ZLWK
YDOXHVRIDQGUHVSHFWLYHO\7KHKLJKHVWYDOXHRIWKHLGHDOVHOHFWLYLW\+&2ZDVDQG
ZDV REWDLQHG DW D S\URO\VLV WHPSHUDWXUH RI R& 7KHPHPEUDQH SUHSDUHGZLWK )H&O KDG
JHQHUDOO\ ORZHU LGHDO VHOHFWLYLWLHV IRU +&+ DQG +1 EXW VOLJKWO\ KLJKHU IRU +&2 7KH
SHUPHDQFHVRI+DQG&2LQELQDU\PL[WXUHVZHUHORZHULQFRPSDULVRQWRWKHSHUPHDQFHVRI
VLQJOH JDV FRPSRQHQWV DQG WKH VHSDUDWLRQ IDFWRU ZDV ORZHU WKDQ WKH LGHDO VHOHFWLYLW\ 7KH
SHUPHDQFHRIWKH+FRPSRQHQWZDVGLPLQLVKHGWRD ODUJHUH[WHQWWKDQWKHSHUPHDQFHRIWKH
&2FRPSRQHQWLQGLFDWLQJWKDWWKHSUHVHQFHRI&2KLQGHUVWKHSHUPHDWLRQRIK\GURJHQ7KLVLV
DWWULEXWHGWRWKHVL]HRIWKH&2PROHFXOHDQGDOVRWRLWVKLJKHUDGVRUSWLRQDIILQLW\
%DVHGRQWKHUHVXOWVREWDLQHGLWFDQEHFRQFOXGHGWKDWHQKDQFHPHQWRIWKHJUDSKLWLFFKDUDFWHU
RI FDUERQ PHPEUDQHV SUHSDUHG IURP IXUIXUDOIXUIXU\O DOFRKRO SUHFXUVRUV GRHV QRW OHDG WR
VXSHULRUVHSDUDWLRQSHUIRUPDQFH
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